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MINISTRY OF THE ENVIRONMENT 

VILLAGE OF ELMVALE 
GROUND WATER SURVEY 

INTRODUCTION 

At the request of the Village of Elmvale , a ground water survey was undertaken 
to determine the capacity of the present water supply source to meet a projected 
population of 2000 persons and to locate potential sites for additional municipal 
well-water supplies. 

The study was confined to an area within a radius of about 3 miles (4,83 km) of 
the Village of Elmvale and consisted of an office study of water-well records, 
topographic maps and geologic reports. A field reconnaissance was made to observe 
geologic and topographic features. Water samples were collected from wells in the 
vicinity to determine the chemical and bacterial quality of ground water in the area. 

The water well records of the study area are listed in Table 1. The location 
of each well is shown in Figure 1. The well numbering system used in this report 
relates to the permanent well coding numbers of the Ministry of the Environment. 
PRESENT SUPPLIES AND WATER REQUIREMENTS 

According to the latest figures available, the population of the Village of 
Elmvale is 1220 persons. The village obtains its primary water supplies for its 
municipal water-works system from a single well located in the village. An older 
system, located in the village and consisting of eight wells is used for standby 
purposes. The main supply well was constructed in 1960 to yield 350 Igpm 
(26,6 litres/second) or approximately 0.5 million gallons per day (MGD),(2,3 million 
litres per day) on a continuous basis. The standby system is capable of yielding 
approximately one third of the present daily water demand of the village. 

During September 1976, Ministry personnel conducted a pumping test on the main 
supply well. The well was found to have suffered no loss in its 16 years of 
operation and was efficiently still capable of yielding 350 Igpm (26,6 1/s) or 
0.52 mgd on a continuous basis. 

Based on the water consumption data, current consumption of water during a 
peak week is calculated to be 1.75 million U.S. gallons. This is equivalent to 
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163 Imperial gallons per capita day (Igpcd) (741 litres per capita day) . The average 
daily demand in the summer was 132 Igpcd (600 Ipcd) and 84 Igpcd (382 lpcd) during 
the winter. The annual average daily consumption per capita for 1975 was calculated 
to be 109 Imperial gallons (495,5 lpcd). 

The long-term population for Elmvale has been estimated to be 2000 persons by 
the village clerk. Assuming a peak day requirement of 200 Igpcd (909 lpcd) a water 
supply capable of yielding 0.4 MGD (1,82 Mid) would be necessary to meet the demands 
of a population of 2000 persons. 

Additional storage may be required to meet the peak-hourly and fire-flow demands 
of the projected population. 
GEOLOGY 
Bedrock 

The bedrock in the area consists of Paleozoic sedimentary rocks of Middle 
Ordovician Age. The Village of Elmvale is underlain by the Bobcaygeon formation 
which consists of grey and brownish grey, fine, medium and crystalline limestone. 
The thickness of the formation in the study area is not known. The deepest penetration 
of this formation, as reported in water-well records, is only 36 feet (11,1 m) . 

Regionally, the bedrock strikes in a northwest direction and dips towards the 
southwest. The bedrock is not exposed at surface but has been intercepted by a few 
wells locally at elevations ranging from 403 feet (123 m) to 423 feet (129 m) above 
mean sea level. The few bedrock well logs available indicate that a broad bedrock 
depression oriented in a southwest direction may underlie all or part of the Village 
of Elmvale as well as the western portion of the study area. Figure 1 shows the bedrock 
surface contours derived from the limited water-well records. 
Overburden 

Most of the study area is located in a physiographic region known as the 
Simcoe Lowlands. The overburden surface is very gently rolling and contains deposits 
of deltaic and lacustrine origin. In the northeast and southeast, the land surface 

■*■ Chapman, L.J. and Putnam, D.F. 1951: The physiography of Southern Ontario; 
University of Toronto Press 



is part of the Simcoe Uplands physiographic region and comprises broad, steep-sided 
sand ridges. The sands in these ridges attain thicknesses of up to about 200 feet 
(61 m). 

The overburden in the study area is thick and attains a thickness of up to 
327 feet (99,7 m) . The Village of Elmvale is situated on a glaciolacustrine deposit 
of predominantly sand. The area surrounding Elmvale consists of surface deposits 
of glaciolacustrine silt and clay. These fine sediments were deposited in Lake 
Algonquin and localized ponds during Wisconsinan glaciation. In some locations the 
surface clays extend to depths of over 125 feet (38 m) . 

To the north, east and south of Elmvale, glaciolacustrine sediments consisting 
mainly of sand with some gravel have been deposited. Glaciof luvial outwash deposits 
occur to the east of Elmvale. These deposits occur in the areas between the high 
ground of the Simcoe Uplands area. Most of the outwash deposits have been reworked 
by lake action. 

Abandoned shore bluffs as well as beach ridges and near-shore bars of previous 
lake stages are quite predominant near the base of the higher ground located to the 
northeast and southeast of Elmvale. Several sand and gravel pits have been cut into 
the deposits revealing good examples of cross-bedding deposits. These sand and gravel 
deposits are up to 30 feet (9 m) in depth. Another deposit of beach gravels is 
located in the southwest corner of the study area and forms another source of gravel 
for the area. The gravel deposit in this location is approximately 65 feet (20 m) 
deep. 

In general four stratigraphic formations containing sand and/or gravel are found 
within the study area. All of these formations, except for the upper-most, are 
separated by formations containing silts and/or clays. The granular formations are 
water-bearing and form aquifers in the study area. They are further described under 
the heading of Hydrogeology - Overburden and are depicted in the geological cross 
sections, drawings Figure 2 and Figure 3. 
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HYDROGEOLOGY 



General 



A rock formation or unconsolidated sediments which can yield usable quantities 
of water is called an aquifer. The ability of an aquifer to yield water is dependant 
upon its hydraulic characteristics, its thickness and areal extent, and on the amount 
of recharge in the form of precipitation which reaches the aquifer. 

Figures 2 and 3 show the general flow gradients of the ground water. 

Bedrock 

Water in the bedrock moves primarily through interconnected openings such as 
fractures, joints and bedding planes. Water in interconnected, intergranular pore 
spaces contributes to storage in the aquifer rather than well yield. The yield from 
a bedrock well is generally dependant upon the number, size and interconnection of 
the openings which the well intercepts. As a well penetrates deeper into the bedrock 
formation, more solution cavities and/or fractures may be intersected. 

Water-well records are available for only four wells that were drilled to or 
into the bedrock. Two of these wells were completed at the bedrock-overburden 
contact. Another well penetrated 1 foot (0,3 m) into the bedrock while another well 
penetrated 36 feet (11 m) of the bedrock formation; however, this well was abandoned 
as insufficient water was found for domestic purposes. 

Specific capacity, which is the well yield in gallons per minute per foot of 
drawdown (litres per second per meter) , is a measure of the ability of a well to 
yield water. The specific capacities of the bedrock wells vary from 0.02 to 0.04 gpm 
per foot of drawdown (0,005 to 0,01 1/s/m) . These specific capacities are too low 
to permit the construction of high capacity wells in the bedrock. 
Overburden 

In the overburden, water is transmitted through inter-granular openings in the 
sediments and hence, the sorting, shape and grain size of the overburden materials 
affect its ability to transmit water. Water movement through glacial material varies 
greatly. Water movement is slow in both vertical and horizontal directions through 
fine-grained materials such as clay and or poorly sorted material such as till, 
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due to the low permeability of the materials. These materials tend to form poor 
aquifers. Coarse grained materials such as sands and gravels have higher 
permeabilities and can be fair to excellent aquifers. 

There are many dug and driven wells located in the study area. These wells 
are less than 30 feet (9 m) deep and generally have sufficient yields for domestic 
supplies. These wells are completed generally in a silty sand formation located 
to the north and west of the Village. 

Hydrogeologic data indicate that there are four confin-d aquifers underlying 
the study area. The upper-most aquifer underlies the areas to the northeast, east 
and southeast of Elmvale. The aquifer is located between elevations of 780 feet 
(238 m) and 725 feet (221 m) , hereafter called the 700-foot aquifer and consists 
of fine to coarse sand. In some locations, gravels are encountered. From the water 
well records, it appears that this aquifer is capable of yielding supplies to 
domestic requirements but it does not generally have the capability to yield large 
supplies of water to individual well. 

The next lower aquifer called the 600-foot aquifer, underlies the entire study 
area and is situated between elevations of 670 feet (204 m) and 605 feet (184 m) . 
It consists generally of a very fine grained sand with some silt and clay. Gravel 
with clay is encountered in some wells ending in this formation. Nine of the eleven 
flowing wells recorded in the study area terminate in this aquifer as do approximately 
30% of the drilled wells. Due to the fine-grained nature, the capacity of this 
aquifer to yield large supplies of water is poor, however, well No. 754 is completed 
in this aquifer and reportedly flows at a rate of about 50 gpm (3,8 1/s) . 

A deeper aquifer consisting of silty sand to sand and gravel appears to underlie 
the study area. This aquifer called the 500-foot aquifer is located between 
elevations of 550-feet (168 m) and 500 feet (152 m) and may be the most important 
aquifer in the area. The main Elmvale well is completed in this aquifer. From 
previous test drilling, this aquifer appears to be able to yield large quantities 
of water to individual wells. Only about 13% of the recorded wells are completed 
in this aquifer. The reason for this may be that the next higher aquifer, the 
600-foot aquifer, generally yields sufficient quantities of water for domestic demands 
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and deeper drilling is not warranted. This aquifer, as do the upper two, varies 
in thickness to some degree within the study area. 

A fourth and deeper aquifer may exist in the study area. This aquifer called the 
400-foot aquifer is located between elevations of 430 feet (131 m) to 405 feet 
(123 m) . Only three wells have encountered this aquifer which consists of a fine 
to coarse sand. This aquifer is not well defined because very few wells are drilled 
to these depths in the study area. 

The specific capacities of the overburden wells ranged from less than 0.05 gpm 
per foot of drawdown (0,01 1/s/m) to as high as 35 gpm per foot of drawdown (8,7 1/s/m) 
recorded at the municipal well. Approximately 70% of the recorded wells in the area 
have specific capacities of less than 1.0 gpm per foot of drawdown (0,25 1/s/m). 
These rather low specific capacities may be attributed to the type of well construction 
used for domestic wells. Well yields and specific capacities can be increased 
where gravel-wall or naturally developed wells are properly constructed and where 
large thicknesses of the aquifer are screened. 
WATER QUALITY 
Chemical 

Eighteen well-water samples were collected to assess the chemical quality of the 
ground water in the overburden. The results of the analyses are shown in Table 2. 

The data indicated that the general chemical quality of the well-water samples 
collected from all aquifers meet the water quality criteria of the Ministry of 
the Environment. 

Only three samples reached or exceeded the Ministry's criterion of 0.3 ppm for 
iron concentration. These three samples come from each of the three lower aquifers. 
Based on the total hardness, it appears that the hardness in the two lower-most 
confined aquifers is in the order of 148 to 172 ppm. Hardness readings of 2 to 76 
ppm are recorded in this aquifer, however, this water has been treated by a water 
softner. The two upper most confined aquifers have hardness readings of 160 to 
236 ppm. One water sample taken in the surficial aquifer had a hardness con- 
centration of 300 ppm. 
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The nitrate concentration in two wells was higher than the general nitrate 
concentrations in all the study wells, however, the nitrate concentration is still 
well below the Ministry's permissible criterion of 10 ppm. The main sources of this 
type of contamination are suspected to be animal wastes, septic tank effluents and 
the heavy use of nitrogen fertilizers. 
Bacterial 

Eighteen samples were taken to assess the general bacteriological quality of the 

ground water in the area. The results of the analyses are shown in Table 3. Of the 

eighteen samples, only one contained more than the 10 coliforms per 100 mis. considered 

to be a safe level of concentration. This may be due to an improper seal around the 

well. 

The results show that bacterial pollution is minor and very local in extent. 

FABOURABLE TEST DRILLING AREAS 

On the basis of the available hydrogeo logic data, the 500-foot aquifer located 
in the overburden has the potential to yield the quantity of water to meet the 
requirements of the Village of Elmvale. The 600-foot aquifer appears to have a 
fair potential as a high yield aquifer. The aquifer below this one has been drilled, 
tested and found to have a high transmissibility and capable of yielding the required 
water. This aquifer underlies the Village and most of the study area. The areas, 
as shown in Figure 1, appear to be the most favourable for testing, however to 
minimize costs, additional drilling should be initiated within the immediate area of 
the present pump house. 
CONCLUSIONS 

The present water supply production well for Elmvale is capable of yielding 
350 IGPM {26,6 1/s) on a continuous basis. This is sufficient and exceeds the 
requirements of a projected future population of 2000 persons. Only standby 
facilities are required. 

Based on the available hydrogeologic data, the aquifer located between elevations 
of 550 feet (168 m) and 500 feet (152 m) (the source of present supplies) has 
the potential to yield sufficient quantities of water for standby purposes. 
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The chemical and bacterial quality of ground water in the overburden aquifers 
is suitable for municipal purposes. 

If and when additional supplies are needed the more favourable sites for test 
drilling described under the heading of "Fabourable Test Drilling Areas" and shown 
in Fibure 1 should be investigated. 
RECOMMENDATIONS 

It is recommended that further test drilling be carried out near the existing 
well to secure a standby supply. This would minimize the water distribution costs. 

If and when additional supplies are required, it is recommended that any 
further test drilling be carried out in the areas described and shown in this report. 

Extended pumping tests should be carried out on any test wells encountering 
favourable formation to determine their capacity and changes in chemical water quality 
with respect to pumping time and the anticipated amount of interference in nearby 
wells. 
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